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Q1: (8 Marks)
Put true or false for each sentence and correct the false one:
. A correlator is type of matched filter. .......ccvvvmeiericrrcisivicisisisnsisssvosassssssnesssossassussssnssie v
2. Quantization noise error can be reduced by increasing the quantization levels........................ 3
3. Noncoherent detection means detection with carrier phase information............ooooo X
Noncoherent detection means detection without carrier phase information.
4. lf% <« 1 we have FSK wideband system and if% > 1 we have narrowband FSK system............ I—‘\:]
H}— <« 1 we have narrowband FSK system and ll'%r > 1 we have wideband FSK system -
5. BPSK and OP>K 40 not have the same bit-error probability. ....c..ciscrssssnesnensns srencvsnsesnssonsmnss [ o I
BPSK and QPSK have the same bit-error probability
6. A channel can typically be modeled as a linear filter with addition ofnoise.............................. __T
7. For orthogonal FSK signaling, tones must have a frequency separation that 1s multiple of 1/(2T) Hz. o
For orthogonal FSK signaling, tones must have a frequency separation that 1s multiple of 17T Hz
. Spread spectrum modulation can be used to minimize the effect of interference........................ h _J!
Q2:

a) What arc the advantages of digital modulation? (4 Marks)

|. More robust the analog to noise and interference.

?‘J

More viable to using regenerative repeaters.

3. Digital hardware more tlexible by using microprocessors and VLSI.
4. Can be coded 1o yields exuremely low error rates.

5. Lasier to multuplex several digital signals.

6. More efficient in SNR for bandwidth.

/. Easily encrypted for security.

8. Digital signals storage is easier, cheaper and more efficient.

2. Reproduction of digital data is more reliable without deterioration.

10, Costis coming down n digital systems.
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b) Find the modulation rate and the bandwidth required for transmission data with a 8-PSK system using

24Mb/s and a carrier frequency of 160MHz? (4 Marks)

ANSWET:
M=8=2>=2"
n = log,(8) = 3 bats

R 24 x10°
D=—= - = 8 M bauds/sec
n 3
D =2W,
" D 8x10° 4 MH
— N — = o
2 2
Q3:
a) Draw a noncoherent Binary FSK receiver? (4 Marks)
/] and @
onorgy Test lti!l:llc
Curmlatiun Squaring sunumation and th-.-n?_lnn
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Bandpass filters centered
at f, with bandwidth W, = /T
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b) Show how to generate and detect a DPSK signal for the binary sequence by.:

{by ) BEEEEE - o b
(di—1} BERZEHGERL G &

' Dif ferentially encoded sequence{d,} 0 I l l 0 I

- Transmitted phase (radians) 0 i 0 0 0 i 0 n n *| n
Sampler’s output Polarity + - . - + - - - +
Decision-maker’s output l 0 0 | |1 0 0 0 I l

Q4:
A band himited signal m(t) of 6 MHz bandwidth is sampled at rate of 66%% higher than the Nyquist rate. The

maximum allowable error in the sample amplitude is 0.15% of the peak amplitude m,. Assume binary

encoding. Find the minimum bandwidth of the channel to transmit the encoded binary signal? If 8 such signals
are ime multiplexed on a single line, What are the capacity and the bandwidth of this line? (8 Marks)
ANSwWer:

The Nvquist frequency is fy =2 X 6 x 10° = 12 X 10° Hz (samples/second) , the actual rate 1s 66"

higher, so that:
f.=12x 10° Hz + (0.662 x 12 x 10°Hz) = 20 X 10°Hz (samples/second)
The quantization step 1s Av and the maximum quantization error is plus/minus Av/2 .

Av. m, 0.15

E————

2 L 100 P
L =~ 667
For binary coding. £, must be power of two, Knowing that L. = 2” = 512 and L = 2'Y = 1024,
So we choose n = 10 to guarantee better than 0.15% crror.
C = 10 bits x 20 x 10° = 200M bits/seconds

| otal number ol bits per second:

We can transmt 2 bits/Hz of bandwidth, then:

| C _
| he required bandwidth: Br =—=100M Hz

[ & signals are time multiplexed on a single line, then the hine capacity:
Cr =8 X200 x 10°bits/s = 1600 x 10° bits/seconds

= 1.6 G bits/seconds

| he bandwidth: By = -{E = 800 M Hz
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uirements of a binary PSK, DPSK and noncoherent FSK schemes operating

g a bandwidth of 3k Hz and the noise PSD at the
(8 Marks)

| Q5: Compare the average power 1eq

~at a data rate of 1k bits/sec over a bandpass channel havin

7 ‘ Wer.
receiver iputs isg = 10~'° W/Hz, and P, = 107°. Give your comments on the ans

1 f TR T e
P = -[’.‘*f'{'( .'I 26 !) < 10°°.
‘ : \ "

[ “).t 4 -
”fk( - <2+1075

df?{ﬁ‘“muﬂ

Thies

> 9.094
2+ 10
S.w=1.82uW or S,, =—-27.4dBm

FFor DPSKA
] A*T,, Sap 1, i
P. =—exp ( —— : ) = exp (—- - h) < 2x*10°5
f 2 : 2n n
.I'? § c.\ ‘I l = _TL ) i": 2 1 [} :

S..,>2.16 uW or S;, = —26.6dBm

It can be scen that PSK needs 1dB average power less than DPSK for the same probability of error

;"r (2] Ntk ..'.1'1!;’1 il I‘h'lf\ b

P 1 A°T) )
- —pYD | — ———
" 3 A ( 81
[

Sav = 8.665uW or S,, =—20.6dBm

That is mean NFSK needs 6dB average power more than DPSK for the same probability of error.
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